Introduction
============

Peripheral exudative hemorrhagic chorioretinopathy (PEHCR) is a rare disorder of the peripheral retina characterized by either a hemorrhagic or an exudative retinal degenerative process.[@b1-opth-6-865] Since the first report of this condition by Reese and Jones[@b2-opth-6-865] in 1962, a few cases have been reported in the literature.[@b3-opth-6-865],[@b4-opth-6-865] More recently, Shields et al[@b5-opth-6-865] reported 173 cases of PEHCR. They showed that PEHCR is predominantly a disease of elderly women, and manifests as bilateral lesions located in the temporal area between the equator and the ora serrata. Most PEHCR cases are accompanied by age-related macular degeneration, and sometimes cause sudden extensive subretinal and vitreous hemorrhage. The etiology is unknown, but involvement of peripheral choroidal neovascularization has been suggested.[@b6-opth-6-865],[@b7-opth-6-865] Intravitreal injection of antivascular endothelial growth factor antibodies, such as bevacizumab and ranibizumab, is so far the most effective treatment for macular diseases accompanied by choroidal neovascularization.[@b8-opth-6-865]--[@b10-opth-6-865] Cryoretinopexy and photocoagulation[@b11-opth-6-865] have been used for the treatment of PEHCR, and the efficacy of intravitreal injection of bevacizumab (2.5 mg in 0.1 mL; Genentech/Roche, San Francisco, CA) has been reported recently.[@b12-opth-6-865]--[@b15-opth-6-865] We report a case in which intravitreal injection of ranibizumab was effective for the treatment of PEHCR with choroidal neovascularization presenting with extensive subretinal hemorrhage.

Case report
===========

A 70-year-old woman visited our department because of a subjective sensation of a defective superior visual field in her left eye for 3 days before presentation. Cataract surgery had been performed in both eyes 8 years earlier and intraocular lenses had been implanted. She had no past history of diabetic mellitus, hypertension, or hyperlipidemia. On examination, her best-corrected visual acuity was 20/20 in the right eye and 1/20 in the left eye, and intraocular pressures were 14 mmHg and 15 mmHg, respectively. Fundus examination revealed extensive subretinal hemorrhage in the inferior temporal region near the arcade vessels of the left eye ([Figure 1A and B](#f1-opth-6-865){ref-type="fig"}) and exudative age-related macular degeneration with a fibrotic scar in the left eye. Fibrotic macular degeneration was also observed in the left eye ([Figure 1A](#f1-opth-6-865){ref-type="fig"}), which might have resulted from vitrectomy for removal of subretinal hematoma associated with age-related macular degeneration 4 years earlier. No lesion was found in the right eye. Fluorescein angiography and indocyanine angiography revealed choroidal neovascularization corresponding to the region of subretinal hemorrhage ([Figure 1A--F](#f1-opth-6-865){ref-type="fig"}). PEHCR was diagnosed, and intravitreal injection of ranibizumab (Lucentis^®^; Novartis, Basel, Switzerland) was given in accordance with the protocol for treatment of age-related macular degeneration.[@b16-opth-6-865] After the first intravitreal injection of ranibizumab, the subretinal hemorrhage was obviously reduced compared with before treatment ([Figure 2](#f2-opth-6-865){ref-type="fig"}). Therefore, the injection was repeated at monthly intervals. After the third injection, ophthalmoscopic examination showed complete resolution of subretinal hemorrhage ( [Figure 3A and B](#f3-opth-6-865){ref-type="fig"}), and fluorescein angiography and indocyanine angiography showed reduction of choroidal neovascularization corresponding to the region of subretinal hemorrhage before treatment ([Figure 3C--F](#f3-opth-6-865){ref-type="fig"}), although best-corrected visual acuity in the left eye remained unchanged at 1/20 because of fibrotic macular degeneration. No recurrence of choroidal neovascularization-induced retinal lesions, including subretinal hemorrhage, and no adverse effects of intravitreal ranibizumab injection were observed during one year after the final injection.

Discussion
==========

In this case, PEHCR developed in an elderly woman and was accompanied with age-related macular degeneration. Moreover, the lesion with subretinal hemorrhage was located at the temporal retina. These features correspond to the characteristics reported by Shields et al.[@b5-opth-6-865] Past reports[@b6-opth-6-865],[@b7-opth-6-865],[@b11-opth-6-865]--[@b15-opth-6-865] have suggested that polypoidal choroidal neovascularization was the origin of age-related macular degeneration. In this case, fluorescein angiography and indocyanine angiography revealed choroidal neovascularization corresponding to the region of subretinal hemorrhage. The origin of this case was considered to be the same as those in past reports. Generally, PEHCR has a favorable prognosis, but recurring hemorrhage sometimes enlarges the lesion, resulting in macular degeneration and visual loss.[@b17-opth-6-865]

Therefore, laser photocoagulation, cryoretinopexy, and intravitreal bevacizumab injection have been used for the treatment of PEHCR. Although laser photocoagulation and cryoretinopexy are beneficial if the causative peripheral vascular nets can be identified,[@b18-opth-6-865] their efficacy is uncertain in other conditions. On the contrary, laser photocoagulation may exacerbate subretinal hemorrhage,[@b12-opth-6-865] and induce cystoid macular edema presumably secondary to confluent ablative therapy.[@b6-opth-6-865] Cryoretinopexy may also worsen subretinal hemorrhage and cause subretinal fibrosis.[@b12-opth-6-865] These treatments are useful to achieve rapid resolution in some cases of PEHCR, but do not appear to be useful in improving the visual outcome.[@b1-opth-6-865] Photodynamic therapy with verteporfin is useful in patients with subfoveal choroidal neovascularization, but often enlarges chorioretinal atrophy after treatment.[@b18-opth-6-865]

Recently, the efficacy of intravitreal bevacizumab injection for PEHCR has been reported.[@b12-opth-6-865]--[@b15-opth-6-865] After three injections at monthly intervals, vision improved and lesions remained stable, with some regression of subretinal hemorrhage. No further subretinal hemorrhage was noted during postoperative convalescence and the retina remained flat and attached.[@b13-opth-6-865] However, bevacizumab is currently approved for clinical use in the treatment of cancers, such as colon cancer and metastatic non-small-cell lung cancer, and is not approved for ocular vascular diseases in Japan. Only ranibizumab is approved for the treatment of age-related macular degeneration by intravitreal injection route. Therefore, although intravitreal ranibizumab injection for PEHCR has not been reported, we used ranibizumab instead of bevacizumab as an antivascular endothelial growth factor antibody in the present case. The results of this case indicate the possibility that the curative efficacy of ranibizumab for PEHCR would be equivalent to that of bevacizumab.
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![Fundus findings of the left eye before ranibizumab treatment. Fundus photographs (**A**) and (**B**) depict age-related macular degeneration (**A**) and subretinal hemorrhage (**B**) in temporal inferior region of macula. Fluorescein angiographic (**C**) and (**D**) and indocyanine green angiographic (**E**) and (**F**) findings reveal choroidal neovascularization corresponding (arrows) to the region of subretinal hemorrhage.](opth-6-865f1){#f1-opth-6-865}

![Fundus findings of the left eye after the first intravitreal ranibizumab injection.\
**Note:** Subretinal hemorrhage outside the arcade vessels has obviously decreased, and the hemorrhagic area has become smaller than before treatment.](opth-6-865f2){#f2-opth-6-865}

![Fundus findings after three intravitreal ranibizumab injections. Fundus photographs (**A**) and (**B**) show disappearance of subretinal hemorrhage. No choroidal neovascularization and subretinal hemorrhage in the corresponding area are seen on fluorescein angiography (**D**) and indocyanine green angiography (**F**). However, there are some choroidal neovascularizations (arrows) in the posterior pole of the left eye (**C**) and (**E**).](opth-6-865f3){#f3-opth-6-865}
